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Spectropolarimetry in the visible/infrared

In the visible and infrared, detectors are not sensitive to
polarization, only to intensity
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In the visible and infrared, detectors are not sensitive to
polarization, only to intensity
This requires the modulation of the incoming light (linear
combination of Stokes parameters) so that Stokes
parameters can be recovered
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In the visible and infrared, detectors are not sensitive to
polarization, only to intensity
This requires the modulation of the incoming light (linear
combination of Stokes parameters) so that Stokes
parameters can be recovered

This way, one needs to record, at least, the same number of
modulated intensities as Stokes parameters desired

11 September, Solarnet School: "Solar spectropolarimetry: From virtual to
2019 real observations"



Ex. 1: we want Stokes [ and V:

We modulate the incoming light so that we measure:

)l =14V
b, =1-V
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Ex. 1: we want Stokes [ and V:
We modulate the incoming light so that we measure:
a)l; =1+V
b)I; =1-V
This way, in order to recover each Stokes parameters
independently:
[=(]+13)/2
V=(1-13)/2
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This step requires of additional optics, developing an
optimal modulation scheme and the determination of the
demodulation matrix, i.e., the inverse of the introduced
modulator
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This step requires of additional optics, developing an
optimal modulation scheme and the determination of the
demodulation matrix, i.e., the inverse of the introduced
modulator

Typically, this is supplied in the dedicated software, together
with the other reduction steps, by instrument developers.
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Instruments

There are different types of instruments that provide
spectropolarimetric data and depending on your specific
goal, you might be interested in using some of them:

x4 (1,Q,U,V)
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Instruments

Spectrographs:
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Instruments

Filtergraphs:
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Instruments

Integral field units:

IFU:
lmage slicer (Musica)
Eibers

(DL-NIRSP)
Lenslet array
(MiH1)
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Observing facilities

There are several solar observatories all over the world
but here | focus on those that are offered inside the
Solarnet project:
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Observing facilities

There are several solar observatories all over the world
but here | focus on those that are offered inside the
Solarnet project:

Teide observatory (Tenerife):
Gregor: GRIS/Musica
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Observing facilities

There are several solar observatories all over the world
but here | focus on those that are offered inside the
Solarnet project:

Teide observatory (Tenerife):
Gregor: GRIS/Musica

El Roque de los Muchachos observatory (La Palma):
SST: CRISP
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Observing facilities

Time access to GRIS@GREGOR:

Solarnet time: half of the applicants must belong to an
institute from EU or EU associated.

Spanish time: open for any applicant
German time: With a PI from LIS, MPS or AIP
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Observing facilities

Time access to CRISP@SST:

Solarnet time: half of the applicants must belong to an
institute from EU or EU associated.

Spanish time: With a Pl from Spanish institution
Swedish time: With a Pl from Swedish institution
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Data levels

Data levels:
Level 0: Raw data
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Data levels

Data levels:
Level 0: Raw data
Level 1: Reduced (demodulated) data: Stokes profiles
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Data levels

Data levels:
Level 0: Raw data
Level 1: Reduced (demodulated) data: Stokes profiles
Level 2: irrevocable step, Physical parameters
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Solarnet database

Solarnet data archive:

http://solarnet-project.eu/Transnational-Access-and-
Service-Programme-TAS

SOLARNET

Transnational Access and Service Programme (TAS)
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http://solarnet-project.eu/Transnational-Access-and-Service-Programme-TAS

Solarnet database

Solarnet data archive:

http://solarnet-project.eu/Transnational-Access-and-
Service-Programme-TAS

Work Package 10 (WP10): Access to Science Data Centres. Space missions
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http://solarnet-project.eu/Transnational-Access-and-Service-Programme-TAS

Solarnet database

Solarnet data archive:

t-project.eu/Transnational-Access-and-
Service-Programme-TAS

Work Package 10 (WP10): Access to Science Data Centres. Space missions
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Solarnet database

Solarnet data archive:

://solarnet-project.eu/Transnational-Access-and-
Service-Programme-TAS

Work Package 10 (WP10): Access to Science Data Centres. Space missions
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Solarnet database

Solarnet data archive:

http://solarnet-project.eu/Transnational-Access-and-
Service-Programme-TAS

Work Package 10 (WP10): Access to Science Data Centres. Space missions
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Solarnet data archive:

http://solarnet-project.eu/Transnational-Access-and- “

Service-Programme-TAS

Work Package 10 (WP10): Access to Science Data Centres. Space missions
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http://solarnet-project.eu/Transnational-Access-and-Service-Programme-TAS

Solarnet database

Solarnet data archive:

http://solarnet-project.eu/Transnational
Service-Programme-TAS

Work Package 10 (WP10): Access to Science Data Centres. Space missions
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http://solarnet-project.eu/Transnational-Access-and-Service-Programme-TAS

GREGOR/GRIS database
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2.General Search Options:

GRIS@GREGOR data archive:
http://sdc.leibniz-kis.de:8080/
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http://sdc.leibniz-kis.de:8080/

sdc.leibniz-Kis.de

# Home
SDC - Solar Data Center

1.Select Desired instruments:

@ crsecrecor Urs@VTT

2.General Search Options:

Observation Date [YYYY-MM-DD}:

Observation Time [HH:MM]

Position on Solar Disk [0
Off disc
Position on Solar Disk [u]:

Off disc

3.GRIS Search Options:
Observation Wavelength:
1083nm 1565nm Exotic wavelengths
Observation Type:
Single Map Time Sequence
Observation Mode:

Spectroscopic Polarimetric
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http://sdc.leibniz-kis.de:8080/

SDC - Solar Data Center

1.Select Desired instruments:

@ cusecrecor Urs@VTT

2.General Search Options:

Observation Date [YYYY-MM-DD}:
Observation Time [HH:MM]:

Position on Solar Disk [0}
Off disc
Position on Solar Disk [}

Off disc

3.GRIS Search Options:
Observation Wavelength:
1083nm 1565nm Exotic wavelengths
Observation Type:
Single Map Time Sequence
Observation Mode:
spectroscopic @ Polarimetric
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http://sdc.leibniz-kis.de:8080/

SDC - Solar Data Center

1.Select Desired instruments:

@ cusecrecor Urs@VTT

2.General Search Options:

Observation Date [YYYY-MM-DD}:
Observation Time [HH:MM]:

Position on Solar Disk [0}
Off disc
Position on Solar Disk [}

Off disc

3.GRIS Search Options:
Observation Wavelength:
1083nm 1565nm Exotic wavelengths
Observation Type:
Single Map Time Sequence
Observation Mode:
spectroscopic @ Polarimetric
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http://sdc.leibniz-kis.de:8080/

GRIS@GREGOR data archive:
http://sdc.leibniz-kis.de:8080/

@ Home

SDC - Solar Data Center

019-0 9uUTC
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http://sdc.leibniz-kis.de:8080/

sdc.leibniz-Kis.de

SDC - Solar Data Center
Searched 2019-08-22 16:59 UTC

Help: Click on the table header to sort the corresponding column,

A San
No. Dewil Date UTStart UTEnd | G20 Target

Single
09:09:50 09:16:06 1565 Map
specpol.

2018
0821

Sequence
07:48:46 08:20:36 1565
specpol

Single
08:23:53 08:30:57 1565 Map QuietSun
specpol.
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http://sdc.leibniz-kis.de:8080/

GREGOR/GRIS database

GRIS@GREGOR data archive:
http://sdc.leibniz-kis.de:8080/

Exercise:

Wavelength: 10830A
Type: time series
Exposure time: 1 sec.
Scan size: 150 steps
Heliocentric angle: [30-60] deg
Date of observation: 2015.06
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http://sdc.leibniz-kis.de:8080/

HINODE/SP database
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HINODE/SP data archive:



http://sdc.uio.no/search/form
http://sot.lmsal.com/data/sot/level1d/
https://csac.hao.ucar.edu/sp_data.php
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http://sdc.uio.no/search/form
http://sot.lmsal.com/data/sot/level1d/
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HINODE/SP data archive:



http://sdc.uio.no/search/form
http://sot.lmsal.com/data/sot/level1d/
https://csac.hao.ucar.edu/sp_data.php

SolarSoft

Hinode SOT, Courtesy NAOJ, LMATC, JAXA, NASA, MELCO, and HAO (SOT@LMATC

ode-SOT Spectropolarimeter(SP) Data Product Description and Access
SOT/SP processing level defintons ae:
Level 0
reformatted "raw wividual FITS i sp cd houly
These data are stored s individual FITS
h

e for cach SPiniraion, groupd o i
deleted from the Level 1 dat

foct

Level 1
other the data and the
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’wamu 13001 By s it Level | proccin i any s
i dn

locity intensity, soar
quantites, and NetCDF fles. Ref: more detailed deseription of SOT/SP Level2 process
LILID data,

quick analysis of the Level] SP data to produce images of measures of the longitudinal and transverse field, Doppler

rics o cchcommandedSP peruion, i abeld by th UT art e o tat observaion
by runaing sp_prep manuall with the Aryharder

forthe
 eithe as local e or diectly

Lovat D
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the Levell ds ble a both FITS images of

aries of
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o ansswidlmemory objec o immediaie antyas No local dtsorctaogs r rquird, but n order 0 s thse Sommands.an sswid ession Wit Up

‘The SOT-SP calibration software i largely the work of Bruce Lites, HAO with major contributions from the instrument team, including Iehimoto san etal

All Level0->Levell->Level 1D software is distrbuted within the SOT branch of SolarSoft, including the sp_prep suie used to generate the Levell data summarized on these pages.
or suggestions regarding the SOT-SPWWW and/or swidl intrface and access routines should be addressed to Sam Freeland

3 I
Hinode SOT (FG & SP) softwareis available in SOT Data Analysis Guide

20061

I

200703
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http://sdc.uio.no/search/form
http://sot.lmsal.com/data/sot/level1d/
https://csac.hao.ucar.edu/sp_data.php

‘Summary of SOT-SP observations for the month
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/w\lvmm!u ulLevel

SPLevell ID

20100202 145906

2010020216443
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20100203 172235

IVerbatim SSWIDL command
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(ContinumyLongitudinal Transverse/V
(CThumbnails > Details)

2010204150645

20100204 _162106|

20100205 151408
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with this map t0 & “This command Who do not have dir
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20100208 100405
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http://sdc.uio.no/search/form
http://sot.lmsal.com/data/sot/level1d/
https://csac.hao.ucar.edu/sp_data.php
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csac
ot + CSAC Home
& - Data
+ Acknowledgements
+ Inversion Codes
+ Disambiguation Codes
acecw/ « Instruments
+ Manuals & Tutorials
/SP DATA + Stokes Forward Modeling

SPECIAL HOP
- What s this?
- HOP79
- HoP 81

Enter a date range - Bock to SP data site
(form MM.DD)
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http://sdc.uio.no/search/form
http://sot.lmsal.com/data/sot/level1d/
https://csac.hao.ucar.edu/sp_data.php
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NCAR S
csac
P e

- Acknowledgements
Inversion Code:
Disambiguation Codes
Instruments

Manuals & Tutorials
Stokes Forward Modeling
= The Team

- Feedback

SPECIAL HOP

= What s this?

z
g3

Enter a date range

Back to SP data site

YYYY-MM.DD)

[soomtcoiec]

s corresponding to the given date range:
1.2019.07-0200:36 _ Level 1 FITS files Level 2 FITS file
Level 1.5 (QuickLook)  Thermal Drift  Line Center

2.201607-0203:53 _ Level 1 FITS files Level 2 FITS file

Level 1.5 (QuickLook)  Thermal Drift  Line Center
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HINODE/SP data archive:

Exercise:
Obs. date: 2007.05.17
n slits: 750
pointing: ~491,53
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